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sPHENIX tracking

GEANT4 Simulation
v v

PHGA4Hit PHG4Particle

Digitization

—— CUrrent default path

: = \Nith GenFit Refitting
SvtxHit |deal Pattern Recognition:
new diagnostic tool
Many People lead by
SvixCluster I Christof and Tony
Pattern Recognition ‘ v

atternRecognition:
PHG4HoughTransformTPC
ough Transformatio

v

SvtxTrack

Pattern Recognition:
PHG4TruthPatRec
Ideal Pattern Recognition

ProgressivePatRec
Based on Kalman

Track Fitting

Track Fitting:
PHG4HoughTransformTPC
Cylindrical Kalman

Track Fitting:
PHG4KalmanfFitter
Full Kalman based on GenFit2

SvtxTrack, updated |«

5/2/17 Haiwang for Internal Discussion 2




CTF Workflow Blocks needed
— Fast Vertexing from Alan's
Vertexiy< HoughTransformation

lterate

/v
Use hough to get started

Replace later

0

Build sorted Trajector\y// Building One version in PHG4KalmanPatRec
cluster map on —1 - Detector navigation
the fly for fast ! . - Trajectory book keeping
. - Kal dat
accessing Ambiguity cleanlng alman updater
\
v Write once we need iterations

Track fitting to optimize for efficiency
Q\ Use GenFit. Done.

uality sel ’u)\

@ y sefecto Apply offline
D vertexing Code exists
(optional)
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Recent progress

Seeding: Christo, Sourav, Haiwang

Seeding/Tracking EfflClency

. . I Timteeese,e .0'. ] “ ------------ uu 4%, 0%
« Low eff. with 8/8, high ghost with 6/8. — 0.8;‘:?0%%¢¢°¢OO¢O¢%+°$;O+¢$$++$£ | RRTICN m 14 N $ H%t
* Seeds merging: z | ! z b E
Parameter matching and hit pattern- - £ I S, ]
Haiwa ng 02; ®  6outof8 layer seeds ] 02; ® 6 outof 8 layer seeds ;
* Hit pattern- Christof e ] e ]
[} 10 20 ;:_ 40 50 60 [ 10 20 g—)r 40 50 60
Track propagation - Haiwang
* bug fixing: didn't register fitting info for each
TrackPoint - Wrong and Slow, much better eff. an
speed after fixing.
*  Tracksplitting handling From Christof's slides
* Propagating termination after missing many layers
* Save traCk In SVtXTraCk form InStead Of Christof Rol 2 sPhenix Tracking Studies IIIiI-
PHGenFit::TRack
ot 10°*
Dedicate full fitting to PHG4TrackKalmanFitter
* Memory hog - Haiwang
Reducing memory usage - Chris 10
100» J_.. 1 | 100
-40 20 0 20 40 -10 0 10
,.()pr( d. __ ,.Or'lu.«. red. clus
—oma ref —r¢
ogbred
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module:
https://github.com/HaiwangYu/coresoftware/blob/KalmanPatRec/simulation/g4simulation/g4hough/PHG4KalmanPatRec.h ,(@SS

?»(09)
example macro: W\%
Wt

https://github.com/HaiwangYu/macros/blob/KalmanPatRec/macros/g4simulations/RunKalmanPatRec.C




Search Win vs. Layer

* ana.l49

* Single pion simulation

* pull vs. layer

* mean, sigma of pull vs. layer
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1 S — 1
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° ana-49 0.9r b 0.9r == |ayer > 20
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* ana.49
* Single pion simulation
* CDFof y*for eachfound cluster

2GeV 30GeV

==8 <= layer <= 20
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09r == 20 < layer < 67 |-
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Initial Hijing test - 0.5 - 30 GeV

Processed 1000 seeds + 40k splitting

e Cylindrical MAPT+IT+TPC
* 100 pions (0.5 - 30) embedded = Timers: —
in central Hiiing events Seeding time: 22.3372 sec
Jing ) - Seeds Cleanup: 0.0470587 sec
Pattern recognition time: 182.518 sec
. 8/8 seeding (|OW eff,) - Track Translation time: 13.6332 sec
e search win. 50 - Cluster searching time: 56.807 sec
5 | - Encoding time: 6.30357 sec
* x*<5for each cluster - Map iteration: 32.2665 sec
association and splitting - Kalman updater time: 52.8471 sec
Full fitting time: 0 sec
) ] ] ] Output IO time: 0 sec
* Tracktermination handling is =
thrown away in this test
nhits eff_gpt
N iaaa T layer {trackiD>=0} % 1|-‘HHHHHHHHHHHHHHE:;:SM:;
: T ] AMS 8491
2 Entriesh 78 100 ﬂﬂ? i 08| 7
of s s b e WA ; 78%
92% : I o
Gf 1 Entriesh 4811 ] 0-47
4: 1 4 40 Mean 3292 ]
L . RMS 19.64 -
2: H ] 20| 0.2
i U [
o [/ NS S 0 ~"F0 20 80 40 B0 60 70 ool
10 20 % 40 %0 60 .70 G0 5 = ’1OI = ‘15‘ = I20I = ‘25‘ = I30‘ = ‘35I = 0
nhits P, [GeV/c]
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Initial Hijing test - 2GeV

e Cylindrical MAPT+IT+TPC
* 100 2GeV pions embedded in
central Hijing events.

» 8/8seeding (low eff.)
* search win. 5¢

* x? <5 for each cluster
association and splitting

e Keep Trackterminated with 30+

hits
nhits
h
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Processed 1000 seeds + 30k splitting

Timers:

25.7773 sec
0.0479921 sec
225.897 sec
14.7718 sec
133.77 sec
5.54818 sec
117.857 sec
45.4001 sec

Seeding time:
- Seeds Cleanup:
Pattern recognition time:
- Track Translation time:
- Cluster searching time:
- Encoding time:
- Map iteration:
- Kalman updater time:
Full

fitting time: 0 sec
Output IO time: 0 sec
layer {tracklD>=0} h
220fF Entries 8845
200[——! Mean  31.96
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180fF =
160 jj'} E
140f P =
A el T T E
120 - JLJ \_ ] H g |_| B
100} -
80 =
60[- =
40 =
20} .
Go'l L1 110\ 11 |2O| 11 |30\ 11 \40| 11 |5o| 11 \BOI 11 |70| I n
layer
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Next

e TPC - Carlos, Veronica
* Better seed merging - Christof
e Seeding and full tracking testing - Sourav

* Look more closely at track propagation in Hijing - Haiwang
e Search Win, chi2, true splitting or random comb. etc.

* Reduce full fitting memory usage - Haiwang
* Ambiguity cleaning - Sanghoon
* Multiple vertexing - Sanghoon

* Reduce IO memory usage - Chris
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25 FundAllServer::setRun(): could not get timestamp for run 0, using tics(0) timestamp: Wed Dec 31 19:00:00 1969
26 PHG4Reco::InitRun - export geometry to DST via tmp file /tmp/PHGeomUtility geom file 2841.gdml

27 GAGDML: Writing '/tmp/PHGeomUtility geom file 2841.gdml'...

2© GAGDML: Writing definitions...

29 GAGDML: Writing materials...

20 GAGDML: Writing solids...

31 GAGDML: Writing structure...

27 GAGDML: Writing setup...

) GAGDML: Writing surfaces...

24 GAGDML: Writing '/tmp/PHGeomUtility geom file 2841.gdml' done !

27 List of Nodes in FundAllServer:
2% Node Tree under TopNode TOP

29 TOP (PHCompositeNode)/

40 DST (PHCompositeNode)/

41 PHGAINEVENT (PHDataNode)

42 PHHepMCGenEvent (IO,PHHepMCGenEvent)

43 G4HIT PIPE (IO,PHG4HitContainer)

44 G4HIT SVTX (IO,PHG4HitContainer)

45 G4HIT BH_1 (IO,PHG4HitContainer)

46 G4ATruthInfo (IO,PHGATruthInfoContainer)

47 GACELL_SVTX (I0,PHG4CellContainer)

48 SVTX (PHCompositeNode)/

49 SvtxHitMap (IO,SvtxHitMap vl)

50 SvtxClusterMap (IO,SvtxClusterMap vl)

51 RUN (PHCompositeNode)/

52 PIPE (PHCompositeNode)/

53 GAGEOPARAM PIPE (IO,PdbParameterMapContainer)
54 CYLINDERGEOM PIPE (IO,PHGACylinderGeomContainer)
55 SVTX (PHCompositeNode)/

56 GAGEOPARAM SVTX (IO,PdbParameterMapContainer)
57 CYLINDERGEOM SVTX (IO,PHGACylinderGeomContainer)
58 SVTXSUPPORT (PHCompositeNode)/

59 GAGEOPARAM SVTXSUPPORT (IO,PdbParameterMapContainer)
60 GAGEOPARAM BH 1 (IO,PdbParameterMapContainer)

61 CYLINDERGEOM BH 1 (IO,PHG4CylinderGeomContainer)
62 GEOMETRY (PHDataNode)

63 GEOMETRY_IO (IO,PHGeomIOTGeo)

64 CYLINDERCELLGEOM SVTX (IO,PHG4CylinderCellGeomContainer)
65 PAR (PHCompositeNode)/

66 PIPE (PHCompositeNode)/

67 G4GEO_PIPE (PHDataNode)

68 SVTX (PHCompositeNode)/

69 GAGEO_SVTX (PHDataNode)

70 SVTXSUPPORT (PHCompositeNode)/

71 GAGEO_SVTXSUPPORT (PHDataNode)

72 G4GEO_BH_1 (PHDataNode)

74

75 Error in <TBufferFile::WriteByteCount>: bytecount too large (more than 1073741822)
76 All done

77 [33.710u 17.076s 7:40.75 97.8% 040k 2040+352io lpf+0w
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htly Build, Tr14, 30GeV
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Nightly Build, Tr14, 2GeV
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2GeV | I3OGeV |
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nhits

Nightly Build Tr14 1T LI LI LI LI LI L=
/ - .
80F L .
70F h ]
- Entries 488 .
60: Mean 61.16 .
50: RMS  4.306 :
40 .
eff_gpt 303 H
3:' 1I.II|III|III1III1III]III]IIIIEntrieS 81 E E
2 [+ Mean 2 20_ 7]
[ 97.6% AMS 0 : IRE
08 10F 1
: : G:IIII L1 Loid 1g0d |1h|'||h'r||_‘| [[II_
06 10 20 30 40 50 60
i . nhits
0.4--
B h3
abs(dplt)l<o.lsol T T 17T L L T Entries 488
B I [ Mean -0.000868
0.2 40F RMS 0.005826
| - E %2/ ndf 4951 /41
B 35 b o | Constant 27.11£1.74
H [ Mean —0.0005668 = 0.0002349
GO S '5' L '10' L '15' L '20' L '25' L '30' L '35' L '40 3G: I e| Sigma 0.004849 = 0.000213
V = I =
P, [GeV/c] o | /:|L E
- /1T ]
2G_ / R ]
man_pat_rec->set_search_win_rphi(100.); F / ' 3
man_pat_rec->set_search_win_z(5.); - | o8/ ]
10F | =
. . - | 1\ E
man_pat_rec->set_max_incr_chi2(100.); sf S b .
man_pat_rec->set_max_consecutive_missing_layer(60); E .t .. . .. .. M R X T T
-0.04 -0.03 -0.02 -0.01 0 0.01 0.02 A )
pT

5/2/17 Haiwang for Internal Discussion 19



1884: itrack: 18: {49, 149, 248, 361, 463, 564, 666, 790, }
1931: rel track: 19: {49, 149, 248, 361, 463, 565, 666, 790, }

Fhhkkhkdkhkhkdkdkdkhkdkhkhkhhhhhhhhhhhhh bbb bbb bbbk bbbk kbbb b b b e ok

* Row * gtrackID * hitID * r * rphi * z *
Fhhkhdkhhkhhhddddd ok hdhddhd bk d ko h kb d ko hhh bk x
* 564 * 90 * 564 * 10.006000 * -3.309976 * -4.651305 *
* 565 * 33 * 565 * 10.005999 * -3.293967 * -4.651305 *

Fhdkhk ok ko hhhk ok h bk hh ok dh ko h bk h bk dh bk h bk h bk dh bk dh bk bbbk d b bk hdhk ko

1884: itrack: 24: {58, 158, 260, 371, 473, 575, 678, 789,
1931: rel track: 94: {58, 158, 260, 371, 473, 576, 678, 789,
1931: rel track: 95: {58, 158, 260, 371, 474, 575, 678, 789,
1931: rel track: 96: {58, 158, 260, 371, 474, 576, 678, 789,

Fhhkkkk kb hhh kbbb h kbbb hk kbbb hk kb bbbk kbbb hkhdkdkh bk hkhk

Nt Nt Nt St

* Row * gtrackID * hitID * r * rphi * z *
Fhhkhkhhkhdkddhhdhhhddddhddhddhddhhdhh ko dhdhd ko h bk dk ko dhhhhhkhhhdh ok
* 473 * 16 * 473 * 8.0059999 * 1.5729751 * -4.161580 *
* 474 * 43 * 474 * 8.0060000 * 1.5889849 * -0.594511 *
* 575 * 16 * 575 * 10.006000 * 1.9571689 * -4.651305 *
* 576 * 43 * 576 * 10.006000 * 1.9571689 * -1.162826 *

Fhkk ko kh ok h ok hdhh bk bk h ok h kb bk h ok h bk hhdkdh ok h ok h bk d bk b dhhhhhkh
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1884: itrack: 70: {7, 106, 205, 308, 419, 521, 624, 751, }
1931: rel track: 69: {7, 106, 205, 308, 419, 521, 623, 751, }

HEA I I A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A d b d b d kb d ko ddhdhdkddk ke o

* Row * gtrackID * hitID * r * rphi * z *
FThhkdkhdkhhhdhhdhhkdhdddddddhd b ddh bk dhddhh bbbk kb dhhhhhdk
* 623 * 58 * 623 * 12.005999 * -34.28832 * -1.188429 *
* 624 * 14 * 624 * 12.006000 * -34.27232 * -3.565288 *

Fhkk ko h ko h ok hhdhh bk h ok h ok hh ok h ok d bk d bk bk h bk d bk h kb d bk bk hx

1884: itrack: 43: {78, 178, 280, 391, 493, 595, 696, 759, }
1931: rel track: 44: {78, 178, 280, 391, 493, 595, 697, 759, }

Fhhkkk ko h kb hhk kbbb h kbbb bk kbbb hk kbbb bk kbbb k kb bk hhkkk

* Row * gtrackID * hitID * r * rphi * z *
Fhhkhkhhkhdkhhhdhhhddhhdhdddhddhddhd b h ko hhh ko dhdhdhhdhh bk kb hhdk
* 696 * 45 * 696 * 12.006000 * 17.864507 * 0 *
* 697 * 100 * 697 * 12.006000 * 17.864507 * 3.5652883 *

Fhkhkk kb bk hk kbbb hk kbbb k kbbb k kbbb hk kbbb bk khdkhk bk hkkk



